Molecular cloning, expression profile, polymorphism and the genetic effects of the dopamine D1 receptor gene on duck reproductive traits.
The dopamine D1 receptor (DRD1), a member of the dopamine receptor (DR) gene family, participates in the regulation of reproductive behaviors in birds. In this study, a 1,390 bp fragment covering the complete coding region (CDS) of duck DRD1 gene was obtained. The cDNA (GenBank: JQ346726) contains a 1,353 bp CDS and a 37 bp 3'- UTR including a TGA termination codon (nucleotides 1,354-1,356 bp). The duck DRD1 shares about 76-96 % nucleic acid identity and 82-98 % amino acid identity with their counterparts in other species. A phylogenetic tree based on amino acid sequences displays that duck DRD1 protein is closely related with those of chicken and zebra finch. The quantitative real-time PCR analysis indicates that the DRD1 mRNA is widely expressed in all examined tissues. Five single nucleotide polymorphisms (SNPs) (c.189A > T, c.507C > T, c.681C > T, c.765A > T, c.1044A > G) in the CDS of duck DRD1 gene were indentified, c.681C > T and c.765A > T were genotyped and analyzed in a two generations duck population by using of PCR-RFLP. Association analysis demonstrated that the c.681C > T genotypes were significantly associated with body weight at sexual maturity (when laying their first egg) (P < 0.01), egg production within 360 days (P < 0.05) and 420 days (P < 0.01); the c.765A > T genotypes were significantly associated with egg shape index and egg shell strength (P < 0.05). Those results suggest that the DRD1 gene may be a potential genetic marker to improve some reproductive traits in ducks.